Objective: This study aimed to identify differences in perceptions between healthcare and non-healthcare personnel when it comes to wearing scrubs in non-healthcare settings.
U ntil the early 20th century, surgeons wore their personal clothes to perform procedures in the operating room (OR). Although aprons were used occasionally to protect the body from contamination with blood, bacteria, and other bodily fluids, it was not until the 1940s that the increased awareness of bacterial transmission and the burden of wound infections prompted the need to establish proper sanitary precautions in the OR. As a result, scrubs, which were easy to launder and cheap to replace, were initiated as the OR uniform.
More recently, there has been an exponential increase in the use of scrubs, not only by surgeons and OR colleagues but also by professionals from the entire spectrum of healthcare specialties. In addition, there has been a growing trend toward wearing scrubs outside the clinical setting, such as in coffee shops, neighborhood grocery stores, airports, and even dog parks. A tool that was once put in place to protect healthcare providers during surgery has morphed into a vector to spread infection, not only within hospitals but also in communities. 1 In 2016, Seifi et al noted that the growing trend of wearing scrubs outside the clinical setting has sparked debate about the propriety of this conduct, particularly when the individual wearing scrubs is a healthcare professional. 2 Furthermore, increasingly scrubs are worn for nonprofessional purposes such as comfort. Discussions with people who wear scrubs in public have yielded rationale attempting to justify this conduct; some people say they do not have enough time to change from their work attire, whereas others, many of whom are not affiliated with the healthcare industry, claim that wearing scrubs are more comfortable. This trend poses the risk of devaluing the sentimental and professional meanings that scrubs have in the medical field. We systematically expanded on this topic by surveying nonhealthcare professionals and healthcare professionals on their opinion of wearing scrubs in public and outside the medical setting.
The aim of this study was to identify differences in perceptions between healthcare and nonhealthcare personnel of wearing scrubs in nonhealthcare settings. We hypothesized that if healthcare subjects and nonhealthcare subjects are compared on their opinions about the practice of wearing scrubs in public, then nonhealthcare subjects would be more likely to condemn this practice compared with healthcare subjects because healthcare subjects can relate to the logistical difficulties of changing attire; whereas nonhealthcare subjects would be more likely to associate scrubs in public with bacteria, bodily fluids, and unprofessionalism.
Methods
To assess the perceptions of wearing scrubs in public, two groups were compared: healthcare professionals and nonhealthcare professionals. Between January and March 2017, an encrypted online survey was sent to healthcare and nonhealthcare university members who are part of the University of Texas Health Science Center, San Antonio, and the University of Texas at San Antonio, respectively, to collect a random sample. The survey was generated using SurveyMonkey (SurveyMonkey, Palo Alto, CA), and participation in the study was completely voluntary and anonymous. A total of 2730 responses was collected across both institutions.
The survey consisted of questions that collected basic demographic information (age, sex, race, highest level of education completed, employment status, and affiliation with health care), as seen in Table 1 , along with 11 statements aimed to assess the opinion a respondent has regarding the notion of healthcare professionals wearing scrubs in public (Table 2) , to which the respondent answered with "strongly agree," "agree," "neutral," "disagree," or "strongly disagree." The 11 statements were divided into favorable and unfavorable answer categories, as noted in Table 2 . This study was an opinion-based study, and sides were taken simply for the ability to identify a correlation between subjects' professional experience and opinion. Favorable statements based on authors' opinions were those statements that agree with the notion that scrubs should not be worn outside healthcare settings, and unfavorable statements were those that opposed this notion. Per the subjects' answers, each question was scored from 1 (most disagreement to remove scrubs) to 5 (most agreement to remove scrubs), with a total score for the 11 questions ranging from 11 to 55. The median score of 33 was assigned a category of neutral. Any total score that was >33 was categorized as favorable, or as an agreement to remove scrubs while in public, and any total score that was <33 was categorized as unfavorable, or as disagreement to remove scrubs in public. The total scores were analyzed and compared between the two groups (healthcare related and nonhealthcare related) using a sample t test and analysis of variance. The survey questions were evaluated carefully by the authors to avoid any bias that a question may carry.
Results
A total of 2730 people responded to the survey. As Table 1 shows, of the respondents, 1879 (68.8%) were women, 1378 (50.5%) were between the ages of 18 and 24, 1303 (47.7%) identified as white/Caucasian, 942 (34.5%) had obtained a bachelor's degree, and 954 (34.9%) were employed. As seen in Table 3 , 1241 (45.5%) of the respondents were affiliated with health care and 1489 (54.5%) were not affiliated with health care.
The mean total attitude score generated by the healthcarerelated group was 33.96 ± 7.65, whereas the mean total attitude score generated by the nonhealthcare-related group was 34.47 ± 8.08 (P = 0.096). This showed that both groups of participants, the participants affiliated with health care and those not affiliated with health care, had an overall negative perception when it came to seeing scrubs worn in public and favored the idea of removing scrubs and changing into normal clothes before leaving the healthcare environment. The responses, broken down by sex, also showed no significance between male and female participants, 34.3 ± 8.3 and 34.2 ± 7.7, respectively (P = 0.673). Healthcare subjects and nonhealthcare subjects significantly agreed on the following: "Scrubs should only be worn by medical professionals," "Scrubs should only be worn in a clinical or hospital setting where they are required," and "Other professions that are not part of the medical field should not wear scrubs." There also was significant agreement between the two groups that "Scrubs should be removed before leaving a clinical setting and workplace" and "Scrubs should only be worn in the operating room or similar places for procedures" ( Table 2) . A total of 613 subjects provided comments at the end of the survey. Most of the comments emphasized that wearing uniform scrubs should be acceptable only when traveling from home to work and vice versa but not in public settings. The comments also demonstrated the idea that surgical scrubs should be removed before leaving the hospital even if they are clean. Many respondents expressed concerns for professionalism, which has faded in recent years, and for scrubs cleanliness, which remains uncertain. Overall, the comments varied in their message. One of the respondents mentioned that "scrubs serve as personal protective equipment, a professional uniform, and offer limited distraction in a somewhat physically demanding profession. To wear scrubs outside the healthcare work environment defeats those purposes," whereas another respondent claimed that "the comfort of medical professionals is important to prevent fatigue on long shifts. [Health professionals] should be accommodated as best as possible." There also were comments that stated that the appropriateness of wearing scrubs in public "depends on the situation."
Discussion
Into the early 20th century, surgeons did not have a proper uniform to protect themselves from bodily fluids, which splashed out of the body as they cut and opened the delicate layers of the skin and dissected through the deeper layers of adipose tissue and muscle. 3 In the early days of Western medicine, not only was there no way for surgeons in the OR to achieve sanitary protection but there also was no reason to have this protection. At that 
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Southern Medical Journal • Volume 111, Number 9, September 2018 time, Louis Pasteur's germ theory was an unfamiliar concept. It was not until the late 1800s that Joseph Lister began to apply Pasteur's principles to antiseptic surgery. Although light was slowly dawning in the direction of antiseptic technique, it would still take time for medical practice to adopt proper hygiene protocols. Then, following the medical evolution of antiseptic and antibacterial techniques, surgical attire experienced a metamorphosis with the invention of scrubs. The attire worn by surgeons changed from one that included an apron over the surgeon's regular clothes to a short-sleeved shirt with pants designated to be worn during operational procedures. This uniform, which would ultimately be named "scrubs" because it was designed to be worn in a scrubbed-in environment, symbolized cleanliness. 2 Since scrubs entered the medical arena, they have served as professional medical attire worn beyond their original setting of the OR. In modern medicine scrubs equate to any uniform comprising a short-sleeved shirt and pants that are worn in a professional medical environment. Scrubs are worn by many health professionals-doctors, nurses, medical technicians, veterinarians, receptionists, and the like-both inside and outside medical settings. They also are worn by many nonhealthcare-related personnel such as hairdressers, day care workers, cafeteria workers, and custodians. Scrubs come in a variety of colors, from "OR green" to baby blue, beige, navy, white, pink, and zebra pattern. They are a fun, comfortable, and easy outfit. 4 Wearing scrubs outside the professional environment can contribute to the introduction of outside pathogens to the professional setting if the person wearing scrubs returns to the medical environment, or vice versa; nosocomial bacteria, viruses, and other pathogens can be transmitted to settings visited by the person who wears scrubs outside professional settings. Although scrubs offer protection from coming into direct contact with bodily fluids, pathogens, and other infectious materials, scrubs are just as easily contaminated and soiled with matter as any other garment. 5 In addition, when scrubs are worn for nonprofessional purposes, such as the desire to be comfortable or not soiling other clothes, the traditional meaning scrubs have regarding the medical profession is jeopardized. In fact, previous work shows that some people even become apprehensive as they see scrubs worn outside the professional setting. 6 Healthcare associations and hospitals in the United States are paying more attention to this subject and taking practical steps to advocate guidelines for healthcare attire. For example, the American College of Surgeons has established specific guidelines regarding surgical attire. 7 Specifically, among surgical personnel, the notion that "soiled scrubs and/or hats should be changed as soon as feasible and certainly prior to speaking with family members after a surgical procedure" is believed to be widely accepted. Furthermore, the guidelines for appropriate attire specifically claim that "scrubs and hats worn during dirty or contaminated cases should be changed prior to subsequent cases even if not visibly soiled," and "operating room (OR) scrubs should not be worn in the hospital facility outside of the OR area without a clean lab coat or appropriate cover up over them." Of interest is the fifth American College of Surgeons guideline, which states, "OR scrubs should not be worn at any time outside of the hospital perimeter." The Association of Surgical Technologists reviewed >10 published articles on the topic of scrubs laundry in 2017. This guideline concluded that scrubs should be laundered in an accredited healthcare delivery organization or commercial laundry facility to reduce the risk of cross-contamination in the home, community, and perioperative environment. 8 Several hospitals in the United States also have made policies that prohibit wearing OR scrubs outside the surgical areas or outside the hospital. Some of those suggest different colors for OR scrubs versus nonsurgical scrubs to facilitate the monitoring of violations. There is not much policing of these guidelines by healthcare institutions, however. Although these guidelines exist, the fact that green OR scrubs are worn increasingly outside the hospital perimeter shows that medical personnel either do not follow the directions or may not know about the guidelines. To raise awareness regarding the issue, we wanted to assess the public's reactions when they see someone wear scrubs in public. We asked: Should healthcare professionals wear scrubs outside clinical settings? We hypothesized that people who are not affiliated with health care would have differing points compared with healthcare personnel when it comes to seeing a healthcare professional wear scrubs in public; and more specifically, we hypothesized that compared with healthcare professionals, nonhealthcare individuals have a negative perception about the wearing of scrubs in public.
Previous studies have shown that a patient's perception about scrubs varies based on the provider's specialty and on the environment of the healthcare interaction. Furthermore, a patient's perceptions about his or her healthcare provider can be influenced by the medical attire. The more professional in appearance that a healthcare worker presented him-or herself, the stronger the rapport between the patient and the healthcare provider. This is because healthcare uniforms have influenced patients' trust, confidence, and satisfaction. 9 As our study shows, there was no statistical difference between people from different backgrounds when it came to having differing opinions about wearing scrubs in public. In this study both nonhealthcare and healthcare professionals had negative perceptions about seeing scrubs worn outside a health-related environment. It appears that both groups (healthcare affiliates and nonhealthcare affiliates) are concerned about the notion of wearing scrubs in public. Both the public and healthcare professionals agreed with the value of wearing scrubs in clinical settings only and not wearing scrubs in nonhealthcare settings. Healthcare professionals in this study, however, did not endorse the need to change their scrubs after work, whereas the nonhealthcare subjects believed changing one's scrubs before leaving a clinical setting was proper.
We believe that healthcare institutions should emphasize wearing scrubs in professional circumstances and ensure scrubs are worn only as professional attire. In addition, healthcare institutions should make a distinction between uniform scrubs and surgical scrubs, provide clean surgical scrubs to their employees, and designate locker rooms that will encourage staff to change before the end of their work day. In general, given the results this study yielded, medical institutions may consider revisiting their policies regarding dress code to emphasize professionalism.
Conclusions
This study showed that the hypothesis was not supported by the data. The belief that nonhealthcare subjects are more likely to condemn the practice of wearing scrubs in public than healthcare subjects because healthcare subjects can relate to the logistical difficulties of changing attire and nonhealthcare subjects are more likely to associate scrubs in public with bacteria, bodily fluids, and unprofessionalism was incorrect. Furthermore, both nonhealthcare professionals and healthcare professionals disapprove of wearing scrubs outside hospitals, clinics, outpatient centers, or other health-related work environments.
